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Catalyst modification of photoanodes
In order to modify BiVO 4 Electrodeposition, which has led to high water oxidation efficiencies in electrocatalysis, was envisaged but caused deactivation of the underlying photoanode, as shown in Figure S1a . of BiVO 4 photoanodes in 0.1 M KPi (pH 7) buffer solution a) before and after applying the electrodeposition method, and b) after dip-coating for 3 days in 100 mg and 150 mg CoFe-PB nano-particle dispersions.
Consequently, we preferred the sequential coating method, which is described in the main text. Various repetitions of the sequential coating cycle were carried out. As shown in Figure S2 , it is necessary to repeat the sequence at least four times to reach maximum photocurrent enhancement. After 4 repetitions, generally, no further activity increase was observed. The following synthetic mechanism is assumed. Fine-focusing on the surface is necessary in order to detect the catalyst components cobalt and iron. however, have to be taken with extreme caution, especially for those small quantities (<5 %). They depend on the peak integration and may vary enormously, if certain elements are included or omitted in the count. Figure S4 : SEM images of the a) cross-sections (S4a and S4d) of untreated CoFe-PB/BiVO 4 with corresponding EDS spectra (S4c and S4f) and elemental compositions (S4b and S4e).
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TEM analysis
High-Resolution Transmission Electron Microscopy (HR-TEM) was carried out in combination with EDS detection of highly focused parts of the substrate nanoparticles. Figure S5 : HR-TEM images (left, a-f) and corresponding EDS microanalysis (right, in atomic %) of scratched CoFe-PB/BiVO 4 with red circles showing the amorphous CoFe-PB phase and green circles crystalline BiVO 4 . When the amorphous particle is very small, its EDS spectrum still yields a significant amount of Bi and V due to the spatial resolution limit of the EDS technique.
As seen in Figure S5 , an amorphous phase is formed at some parts of the 
XPS
Different electrodes were analysed by X-ray Photoelectron Spectroscopy (XPS) in order to obtain information about surface structure and possible changes of electronic coordination before and after electrochemical treatment. Obtained atomic ratios of surface atoms (2-3 nm penetration depth of X-Rays) are given in Table S1 . (from the FTO substrate) and cannot be clearly deconvoluted. In some cases, indeed, the detection of Fe was impossible due to the Sn 3p 3/2 peak.
As also seen from EDS/TEM analysis, the surface contains a higher amount of Bi than V. The surface-sensitive XPS measurement gives an average Bi:V ratio of 1.6, in agreement with a recent mechanistic study about BiVO 4 photoanodes. 1 There is no significant change in the Bi:V ratio before and after different photoelectrochemical (Figure S11 ).
An interesting artifact can be observed in the case of bismuth. When the electrodes undergo a long photoelectrochemical treatment, this Bi 4f peak broadens, extending to higher binding energies. It can be deconvoluted to a second peak at slightly higher binding S15 energy (159.5 -159.7 eV), which may be due to Bi 2 O 3 or similar structures that form during the experiment ( Figure S10 ). 6 
IR
Infrared spectroscopy was carried out in order to further confirm the presence of the cobalt hexacyanoferrate complex. (Figure S12 ). The characteristic CN stretches at frequencies around 2070-2150 cm -1 (depending on the metal oxidation state) are unique
and cannot be attributed to any other non-cyano compound. Therefore, their appearance is a strong indicator of the presence of iron cyanide on the surface
For the FT-IR measurement, the substrate was scratched from several electrodes and pressed as a KBr disk. Due to its very small concentration (< 1 %) the peak around 2100 cm -1 is very weak, thus rendering the distinction between differently coordinated cyanides on the surface impossible. 
Estimation of photovoltage
From the measured equilibrium potentials, the open circuit voltage (OCV), with no applied external bias, the photovoltage V Ph can be estimated as:
From Figure S13 it can be seen that the photovoltage increases significantly with catalyst deposition. In similar systems, this behavior has been ascribed to passivation of surface states and release of Fermi level pinning at the semiconductor liquid interface. 
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UV-Vis absorption spectroscopy
The UV-Vis absorbance of the electrodes was determined by recording both transmittance (with FTO glass as reference) and diffuse reflectance, and then converting to absorbance, using the relation:
The bandgap was subsequently determined by fitting the absorbance data with the Tauc method to a direct transition: and CoFe-PB modified BiVO 4 (red). The UV-Vis absorption spectrum of powdered CoFe-PB is shown in Figure S14a as inset.
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IPC
The supernatant buffer solutions were analysed by inductively coupled plasma optical emission spectrometry (IPC-OES) for traces of the electrode materials Bi, V, Co The evolved oxygen that was measured by gas chromatography was converted into partial pressure by calibration of the chromatograph, and further transformed to a molar quantity n evolved by assuming the ideal gas law and by taking into account the gas flux to the chromatograph: 
10.
Charge-transfer and charge-separation efficiencies
Charge-transfer efficiency
The charge-transfer efficiency η CT of a system can be obtained by performing photoelectrocatalysis in a concentrated hole-scavenger solution, for which η CT can be assumed to be 100%. The photocurrent density in water, or buffer, respectively, can be defined as:
with j max being the maximum attainable photocurrent, η absorption the light absorption efficiency, η CS the charge-separation efficiency of excited electron-hole pairs and η CT the charge-transfer efficiency, i.e. the efficiency of the effective surface catalysis.
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While j max and η absorption are properties inherent to the semiconductor photoanode BiVO 4 , its charge-separation and charge-transfer efficiencies might both be affected by a catalyst.
In the hole-scavenger, with η CT = 1, the photocurrent can be approximated as:
Therefore, the charge-transfer efficiency η CT can be calculated as:
It is to be noted that the concentration of the hole-scavenger has to be high enough in order to obtain maximum charge transfer. We performed experiments in 1 M and 0. 
Charge-separation efficiency
From the same experiment in hole scavenger, the charge-separation efficiency η CS of the system can also be extracted, because of relation (S10), which gives:
The maximum absorbed photocurrent j abs = j max * η absorption was calculated from the optical measurements (transmittance and reflectance between 300 and 550 nm) by: 
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EIS
At all potentials, a single arc was obtained in the Nyquist plot (see Figure S18a) .
Consequently, the data were fitted to a Randles' equivalent circuit, (see inset in Figure   S18a ), from which the series resistance (R s ), the charge transfer resistance (R ct ) and the capacitance (C) were extracted (see Figure 9 in the main text and Figure S18b) . The series resistance mainly depends on the electrical contacts and wiring to the potentiostat and, hence, was not influenced by the catalyst. 
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Computational modeling
Pure density functional theory (DFT) calculations are known to overestimate electron delocalization due to the DFT-inherent self-interaction error, while hybrid functionals, which generally include 20-25% exact Fock exchange, often overcorrect the self-interaction error, leading to exaggerated band splittings. Hence, neither traditional hybrids, nor pure DFT, correctly describe the complex electronic and magnetic structure of Prussian blue type solids. 14 Additionally, in this computational study we assume an ideal stoichiometric model structure KCo[Fe(CN) 6 ], as its main electronic properties are expected to be similar to the real structure.
A modified hybrid functional (HSE03-13), containing 13% of exact exchange and screening the long range exchange with a screening parameter of µ = 0.3 Å -1 , was found to optimally describe the spin-crossover compound KCo[Fe(CN) 6 ] ( Figure S19) . 15, 16 In order to find the appropriate amount of included exact exchange (V EX ), a screening of %V EX was carried out, by implementing the HSE03 functional with µ = 0.3 Å -1 . For the geometry optimization, a gamma-centered KPOINT grid and a cut-off energy of 500 eV were used and the electronic charge density was inherited from an initial PBEsol calculation. The band gap was chosen as the main fitting criterion for finding the optimal %V EX , as demonstrated in Figure S19 . Other electronic and structural parameters are given in Table S5 . Figure S20b) at zero K, lsls CoFe-PB is stabilized over hsls CoFe PB by 0.77 eV (HSE03-13).
Although the degree of stabilization varies with employed functional, the lsls state, however, always remains more stable (see Table S5 ). This is why for the alignment of the densities of states (DOS), only the non-magnetic lsls configuration is considered.
Nevertheless, it has to be kept in mind that the real, non-stoichiometric CoFe-PB solid at room temperature contains a mixture of magnetic configurations with varying ratios that crucially depend on preparation methods and external factors, such as field, temperature or pressure. 
